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ABSTRACT 
In this research article HPTLC method for the estimation of cinnamaldehyde content in cinnamomum zeylanicum, laboratory batches 
(MC-I, MC-II, MC-III) and marketed formulation (MCM) was developed. In this method, precoated Silica Gel F254 plates were used 
as stationary phase and Toluene: ethyl acetate: formic acid (8:1:1v/v) as mobile phase. Developed chromatogram was scanned at 295 
nm, the wavelength of maximum absorption for cinnamaldehyde. The aptness of developed HPTLC method for estimation of 
cinnamaldehyde was established by validating it as per the ICH guidelines. The developed method has been successfully used for the 
estimation of cinnamaldehyde in polyherbal anti-diabetic formulation. 
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INTRODUCTION 
Being resurrecting of interest in natural drugs, especially 
plants derived, started in the last few decades mainly 
because of widespread belief that green medicines are 
healthier and safer than the synthetic once 
1
. 
Standardization of herbal materials and their 
formulations is essential in order to assess quality of the 
drugs. The World Health Organization (WHO) 
collaborates and assists health ministries in establishing 
mechanisms for the introduction of traditional plant 
medicines in assessing safety and efficacy 
2
. They also 
appreciated the importance of medicinal plants for 
public health care in developing nations and has evolved 
guidelines to support the member states in their efforts 
to formulate national policies on traditional medicine 
and to study their potential usefulness including 
evaluation, safety and efficacy 
3
. A qualitative method 
provides information about the identity of sample, 
whereas, a quantitative method provides numerical 
information as to the relative amount of one or more of 
these components. High-performance thin-layer 
chromatography (HPTLC) is still increasingly finding 
its way in pharmaceutical analysis in some parts of the 
world. The technique achieves for given applications a 
precision and trueness comparable to high performance 
liquid chromatography (HPLC). It also allows 
simultaneous estimation of several samples utilising 
only a small quantity of a mobile phase, hence 
minimising the analysis time and cost 
4
.  
A well known polyherbal formulation for diabetes 
mellitus was selected for study which comprises of 
some medicinally important plants, Gymnea sylvestre 
(leaves), Eugenia jamboloma (seeds), Aegle marmelos 
(leaves), Azadirachta indica (leaves), Cinamomum 
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zeylanicum (leaves), Sphaeranthus indicus (flower), 
Momordica charantia (fruits), Trivang bhasma and 
Shilajeet and excipients. Three laboratory batches of 
capsule were prepared and named as MC-I, MC-II, MC-
III and marketed formulation MCM was purchased from 
local pharmacy store, Indore.  
On the basis of review of literature a few analytical 
techniques have been reported for the analysis of 
cinnamaldehyde is available for its estimation in 
polyherbal formulations. The main aim of this study was 
to develop and validate HPTLC method for estimation 
of cinnamaldehyde in selected polyherbal capsule. The 
validation was done as per ICH guidelines 
5
. 
MATERIALS AND METHODS 
The HPTLC fingerprinting method was developed for 
Cinamomum zeylanicum, each laboratory batch (MC-I, 
MC-II, MC-III) and marketed formulation (MCM) via 
estimation of cinnamaldehyde by using following 
experimental techniques. All chemicals and reagents 
used were of analytical grade and were purchased from 
Hi-Media, India.  
Instrumentation and chromatographic conditions: 
Spotting device: Linomat V Automatic Sample Spotter; 
CAMAG (Muttenz, Switzerland) 
Syringe : 100 μL Hamilton (Bonaduz, Switzerland) 
TLC Chamber: Glass twin trough chamber 
(20x10x4cm)  
CAMAG Densitometer: TLC Scanner 3 linked to Win 
Cats software V.4.06; CAMAG 
HPTLC plates: 10 x 10 cm, 0.2 mm thickness precoated 
with silica gel 60 F254  
Temperature: 25 ± 2 ºC, relative humidity 40 %  
Solvent system: Toluene: ethyl acetate: formic acid 
(8:1:1 v/v)  
Detection Wavelength:  295 nm  
Scanning Speed:  20 mm/s   
Source: Deuterium lamp 
Standard solutions of cinnamaldehyde  
The stock solution of cinnamaldehyde was prepared by 
dissolving 10 mg of cinnamaldehyde in 100 ml of 
methanol. The final solution contained 100 g of the 
cinnamaldehyde per ml of the solution.   
Calibration curve of cinnamaldehyde  
A stock solution of cinnamaldehyde (100 µgmL
−1
) was 
prepared in methanol. Different volumes of stock 
solution were spotted on the TLC plate to obtain 
concentrations of 100 - 600 ng spot
−1
 of 
cinnamaldehyde, respectively. The data of peak areas 
plotted against the corresponding concentrations were 
treated by least-square regression analysis method 
validation (Figure 1). 
 
Figure 1: HPTLC chromatogram of cinnamaldehyde 
Method validation 
The method was validated for precision, accuracy, limit 
of detection, limit of quantification, robustness, 
ruggedness & specificity of sample application. The 
results were containing in table 3. 
Precision  
Repeatability of the sample application and 
measurement of peak area were carried out using six 
replicates of the same spot and was expressed in terms 
of percent relative standard deviation (% R.S.D.). The 
intra and inter-day variation for the determination of 
cinnamaldehyde was carried at three different 
concentration levels of 100, 300, 600 ng spot
−1
 (Table 
1).
 
Table 1: Intra- and inter-day precision of HPTLC method (n=6) 
Principle constituent Amount Intra -day precision Inter-day precision 
(ng/spot) S.D. of area  RSD % S.D. of area RSD % 
 
Cinnamaldehyde 
100      0.113 0.0038 0.403 0.0135 
300      0.112 0.0019 0.667 0.0118 
600      0.091 0.0010 0.309 0.0036 
 
Limit of detection (LOD) & Limit of quantification 
(LOQ) 
LOD was determined based on the lowest concentration 
detected by instrument in the sample. LOQ was 
determined based on the lowest concentration quantified 
by the instrument in the sample (LOQ =5 x LOD). In 
order to estimate the limit of detection (LOD) and limit 
of quantification (LOQ), blank methanol was spotted six 
times LOD was considered as 3:1 and LOQ as 10:1. 
LOD and LOQ were experimentally verified by diluting 
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the known concentrations of cinnamaldehyde until the 
average responses were approximately 3 or 10 times the 
standard deviation of the responses for six replicate 
determinations. 
Robustness  
By introducing small changes in the mobile phase 
composition, mobile phase volume, duration of mobile 
phase saturation and activation of pre washed TLC 
plates with water; the effects on the results were   
examined. Robustness of the method was done in 
triplicate at a concentration level of 600 ng spot
−1
 for 
cinnamaldehyde and the % R.S.D of peak areas was 
calculated. 
Ruggedness 
A solution of concentration 600 ng spot
−1
 was prepared 
and analyzed on day 0 and after 6, 12, 24, 48 and 72 h. 
Data were treated for % RSD to assess ruggedness of the 
method for cinnamaldehyde. 
Specificity 
The specificity of the method was confirmed by 
analyzing the standard drugs and samples. The spot for 
ellagic acid in the sample was confirmed by comparing 
the Rf values and spectra of the spot with that of the 
standard. The peak purity of the cinnamaldehyde was 
assessed by comparing the spectra at three different 
levels. 
Recovery 
The recovery was determined by the standard addition 
technique. The pre-analyzed samples were spiked with 
extra 50, 100 and 150 % of the standard cinnamaldehyde 
and the mixtures were reanalyzed by the proposed 
method. The experiment was conducted six times. This 
was done to check for the recovery of the 
cinnamaldehyde at different levels in the formulations 
(Table 2).  
Table 2: % Recovery for cinnamaldehyde 
Excess drug added to the analyte (%) Conc. found S. D. Recovery (%) R.S.D. (%) 
50 148.73 0.9237 99.15 0.621085 
100 198.13 1.3012 99.06 0.656771 
150 248.90 0.8888 99.56 0.357099 
           
Table 3: HPTLC validation Parameters of cinnamaldehyde 
Parameters Data of Cinnamaldehyde 
Linearity range 100-600 ng/spot 
Correlation coefficient 0.993 
Limit of detection ( µg/ml) 18.34  
Limit of quantitation (µg/ml) 56.28  
Recovery (n=3) 99.26 % 
Precision (R.S.D. %) 
       Repeatability of application (n=6) 
       Inter-day (n=6) 
       Intra-day (n=6) 
 
0.00055  
0.00223 
0.00963  
Robustness Robust 
Specificity Specific  
Mean ± SD of 6 determinations 
Estimation of cinnamaldehyde in crude drug and 
formulations   
Accurately weighed 1 gm cinnamon bark was ground to 
pass through a 1-mm screen and the powder obtained 
was extracted at room temperature by constant 
percolation with ether. The solvent was evaporated using 
a rotator evaporator, under vacuum, at 35°C. This 
extract was centrifuged at 2,000 rpm for 15 min at 30
0
C. 
The filtered solution was applied on the TLC plate 
followed by development and scanning. The analysis 
was repeated in triplicate. The same procedure was 
performed for each batch of formulations and separately 
powdered drug. A single spot at Rf = 0.52 was observed 
in the chromatogram of the cinnamaldehyde, along with 
other components. The total cinnamaldehyde content in 
cinnamomum zeylanicum, laboratory batches (MC-I, 
MC-II, MC-III) and marketed formulation (MCM) were 
reported in table 4.  
 
Table 4: HPTLC estimation of cinnamaldehyde in crude drug and formulations  
S. No. Name Cinnamaldehyde content (%w/w) Confidence level (95%) 
1.   Cinamomum zeylanicum 0.4850 ± 0.025 ±0.143 
2.  MC-I 0.0062 ± 0.064 ±0.124 
3.  MC-II 0.0065 ± 0.045 ±0.145 
4.  MC-III 0.0066 ± 0.074 ±0.126 
5.  MCM 0.0054 ± 0.035 ±0.141 
Mean ± SD of 6 determinations 
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CONCLUSION  
The developed HPTLC technique is precise, accurate 
and robust for the determination of cinnamaldehyde in 
formulated and marketed formulation. Statistical 
analysis proves that the method is reproducible for the 
analysis of cinnamaldehyde. The content of 
cinnamaldehyde in marketed polyherbal capsule 
formulation is comparable to that of laboratory 
formulations. Therefore, this method can be successfully 
used for the routine analysis of cinnamaldehyde for 
standardization and quality control of pharmaceutical 
products. 
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